Background: Diabetes is a chronic disease that is associated with high cost and health care utilization. Attitudes of healthcare professionals (HCPs) toward diabetes have a significant impact on quality of diabetes care. Although the prevalence of diabetes in the Arabian Gulf region is alarming, little is known about attitudes of HCPs toward the disease. Methods: This study evaluates the attitudes of 337 HCPs toward diabetes in United Arab Emirates (UAE) including physicians, pharmacists, nurses and dietitians using the Diabetes Attitudes Scale (DAS-3). Data were analyzed descriptively and one way analysis of variance (ANOVA) was used for comparative analyses. Overall, HCPs groups demonstrated relatively adequate attitudes toward diabetes (mean = 3.80, SD = 0.45). Results: The highest score reported by HCPs groups was on the need for special training subscale (M = 4.49, SD = 0.38) and the lowest score was seen on patient autonomy subscale (M = 3.31, SD = 0.45). Physicians showed significantly higher positive attitudes on need for special training, seriousness of diabetes, value of tight glycemic control, and psychosocial aspects of diabetes than other HCPs groups (P values < 0.005); whereas nurses scored the highest on patient autonomy subscale. Pharmacists demonstrated the lowest negative attitudes among HCPs groups on all diabetes attitudes subscales. Conclusions: We recommend conducting more continuing education programs (CEPs) on diabetes care in the UAE, with greater emphasis on patient autonomy. An interdisciplinary approach that is patients' centered is needed to provide efficient diabetes care.
Introduction
Diabetes is one of the fastest growing chronic health conditions in the world [1] . It is estimated that the prevalence of diabetes in adults will increase worldwide from 6.4% in 2010 to 7.7% in 2030 [2] . In Arabian Gulf countries, diabetes is a major health problem affecting 23.9%, 23.1%, and 22.9% of the populations of Saudi Arabia, Kuwait and Qatar, respectively, with evidence showing an upward trend in the prevalence of the disease [1] . Similar trends have been observed in the United Arab Emirates (UAE), in which the prevalence of diabetes is very high and continues to increase overtime with an estimated prevalence of 19.3% [3] . High and increasing rates of diabetes in the UAE and other Gulf countries could be attributed, in part, to the adoption of westernized diet and lack of physical activity that followed the discovery of oil and the subsequent urbanization of those societies. These lifestyle changes also contributed to high rates of obesity and other metabolic related disorders associated with diabetes [4] .
Patients with diabetes make a wide range of routine self-care complex decisions involving medication, nutrition, physical activity, blood glucose monitoring, and stress management. Patient adherence to treatment regimens is crucial to control diabetes and its complications. The high prevalence of diabetes in the UAE, the seriousness of the disease, the high cost and complexity of diabetes care and management mandate a good understanding of factors that influence patients' adherence to diabetes care and self-management regimens. Healthcare professionals (HCPs) play a vital role in fostering a lasting change in patient behaviors, motivating patients toward adherence to diabetes related regimens and helping them to make proper decisions leading to favorable health outcomes [5] [6] . For example, studies have shown that misconceptions of HCPs about diabetes had a negative impact on quality of care provided to patients with diabetes. Aspects of diabetes care including tight glycemic control and patient autonomy are influenced most by the attitudes of HCPs because these aspects depend on the communication patterns between patients and HCPs [7] [8] .
It is widely reported that diabetes complications could be prevented or delayed with proper self-management that is influenced by attitudes of HCPs toward the disease [9] - [11] . There is evidence that HCPs' negative and misguided attitudes toward diabetes screening and management have negative impact on adherence of patients to diabetes related regimens [10] . Gagliardino, et al., (2007) stated that misconceptions of HCPs about diabetes, especially with regards to patient autonomy, seriousness of diabetes, and the value of tight glycemic control; contribute to poor quality of care provided to patients with diabetes [8] .
Studies on the attitudes of HCPs toward diabetes have demonstrated different attitude patterns across different parts of the world. For example, Odili and Oparah (2012) used the Diabetes Attitudes Scale (DAS-3) and found that although HCPs (nurses, physicians, pharmacists) in Nigeria were in agreement regarding the benefits of diabetes special training programs for HCPs, significant differences with regards to other attitude subscales were noted among participants with nurses demonstrating low attitudes toward seriousness of diabetes, value of tight glycemic control, and patient autonomy [12] . Whereas, doctors and pharmacists had higher attitudes toward the value of tight glycemic control than nurses. Physicians had greater attitudes about the seriousness of type 2 diabetes than nurses and pharmacists.
In a cross-sectional study in Yemen, Babelgaith et al. (2013) found that nurses and pharmacists demonstrated lower attitudes than physicians with regards to the seriousness of diabetes whereas physicians had higher attitudes toward the value of tight glycemic control followed by nurses and pharmacists [10] . In that study, nurses had lower attitudes on all subscales than physicians and pharmacists and All HCPs surveyed were in agreement regarding the importance of empowering patients toward self-management of diabetes [10] .
In a multinational survey to assess attitudes of HCPs toward diabetes in eight countries (France, Germany, United Kingdom (UK), Italy, Netherlands, Spain, Sweden, and United States), it was found that physicians tended to have high attitudes toward seriousness of diabetes and psychosocial impact of the disease [13] . An earlier study indicated that diabetes related attitudes of nurses and dieticians in the US were consistently more positive than the attitudes of physicians, especially regarding the seriousness aspects of the disease [14] . Anderson and Donnelly (1990) found that physicians tended to view themselves as in control of diabetes with less appreciation of patients' autonomy unlike nurses and dietitians who valued patients' involvement in decisions related to diabetes [15] . Both studies underscored the importance of interdisciplinary team work in diabetes management and the values of understanding patients' perceptions and emotional status by HCPs to establish therapeutic relationship and enhance patients' coping and emotional well-being [14] [15] . Stansfield, Fitzgerald, Oh, and Gruppen (2007) reported that HCPs underestimated patient autonomy and emotions related to diabetes but overestimated the challenge patients associate with the cost of diabetes [6] . Similar results were noted in a later study in the US which found that HCPs had negative attitudes toward patient ability to handle low blood sugar and the psychosocial aspects of diabetes [16] .
Although high rates of diabetes have been reported in the UAE, there is limited research on attitudes of HCPs toward diabetes in the country. Despite the recent emphasis on the need for "interdisciplinary teams and "totalcare management" in which all categories of HCPs must directly coordinate and plan care for diabetic patients [17] , many of the existing studies related to attitudes of HCPs toward diabetes were limited to one category of HCPs such as physicians [18] , pharmacists [17] - [19] and nurses [20] with little focus on the role of dietitians. Hence, this study attempts to assess attitudes of all HCPs related to diabetes and compare those attitudes among subgroups of HCPs. Results of this study will assist in guiding the development of interventions and programs to ensure that HCPs have the necessary training and appropriate attitudes to be able to provide better diabetes care.
Methods

Design and Sample
This cross-sectional study was conducted with a convenience sample 337 HCPs working in community healthcare settings in the UAE. For this study, all physicians, nurses, pharmacists and dietitians working at primary healthcare centers, outpatients' clinics and community-based pharmacies in Northern Emirates of UAE including Dubai, Ajman, Sharjah, and Ras Al khaimah. Four trained research assistants collected data over six months through face-to-face interviews to ensure quality and completeness of data collected. Consent forms were presented and signed by participants prior to data collection.
Participants were identified through direct visits by the research team to potential study sites where participants were practicing. These sites included primary healthcare centers, outpatients' clinics and communitybased pharmacies in the Northern Emirates. After obtaining the permission of the administration of the sites, the research team approached HCPs and invited them to participate. The study was ethically approved by the ethical committee at the researchers' institution.
This sampling frame was selected because it is less complicated and more economical than random sampling and there is a possibility of polling the desired number of participants in the nearby population [21] . Inclusion criteria included practicing in community based healthcare settings and having at least two years of experience caring for patients with diabetes. Sample size was determined based on the review of previous similar studies [10] [22].
Data Collection Instrument
The Diabetes Attitudes Scale version 3 (DAS-3) was used to assess attitudes of HCPs toward diabetes [9] [22] . The DAS-3 is a self-reported instrument used to assess general scientific knowledge and attitudes of HCPs and patients toward diabetes and diabetes management. The current scale is based on an earlier version which was developed through Delphi method [23] . The new version (DAS 3) was revised by a panel of diabetes experts, including physicians, nurses, dietitians, and patients associated with the University of Michigan Diabetes Research and Training Center [9] . The scale consists of 33 items and includes five discrete subscales assessing HCPs attitudes with regards to diabetes care. Participants responded on a 5-point Likert scale where 1 = strongly agree, and 5 = strongly disagree. The coding for negatively stated statements was reversed. Higher score indicating more positive attitudes in the examined area of diabetes care. In our study, the English version of DAS-3 was administered to participants because English is the commonly used language by HCPs in the UAEs and participants speak and understand English adequately.
The scale consists of 33 items and includes five discrete subscales assessing HCPs attitudes with regards to diabetes. The first subscale assesses attitudes toward the need for special training and includes 5 items on communication, patient education, and counseling. For example, one of the statements is: "In general, I believe that health care professionals who treat people with diabetes should be trained to communicate well with their patients." The second subscale includes 7 items assessing HCPs attitudes toward the seriousness of type 2 diabetes. For example, one statement is: "In general, I believe that people who do not need to take insulin to treat their diabetes have a pretty mild disease." The third subscale includes 7 items on attitudes toward the value of tight glucose control for the prevention of late complications. For instance, one of the statements is: "In general, I believe that most people can enjoy life and still keep tight blood sugar control." In the 4 th subscale, HCPs respond to 6 items about their attitudes on the psychosocial impact of diabetes such as, one statement is: "In general, I believe that diabetes is hard because you never get a break from it." While the 5 th subscale includes 8 item on HCPs attitudes toward encouraging patient autonomy and the need to involve patients in daily decision related to diabetes. For instance, one of the statements is: "In general, I believe that people with diabetes have a right to decide how hard they will work to control their blood sugar."
The DAS-3 was found to have adequate psychometric properties with internal consistency reliability of Chronbach's alpha ranging from 0.65 for psychosocial impact of diabetes to 0.80 for seriousness of diabetes [9] . Validity of the DAS-3 was supported through consistency of findings with previous DAS surveys and through content validity established by the rigorous new Delphi revision process [9] . Anderson and colleagues (1998) concluded that the DAS-3 is superior to other previous measures of diabetes attitudes, applicable, and suitable for assessing attitudes of patients and HCPs toward diabetes [9] .
Data Analysis and Procedure
Statistical analysis was conducted using the Statistical Analysis System (SAS) version 9.3. For descriptive statistics, all study variables were analyzed including percentages and means. Analysis of variance (ANOVA) was used to test difference in mean attitude scores among four HCPs groups and by demographic characteristics as well as other factors (Training and certifications). The significance level was set at p value of less than 0.05.
Results
Response Rate and Descriptive Statistics
Of the five hundred potential HCPs who were invited to participate in the study, a total of 337 (67.4%) completed the survey; 96 physicians (28.5%), 127 nurses (37.7%), 62 (18.4%) pharmacists and 52 (15.4%) dietitians. Participants came from Northern Emirates of the UAE as follows: Sharjah (n = 160, 47.48%), Dubai (n = 97, 28.78%), Ajman (n = 64, 19%), and Ras Al khaimah (n =16, 4.74).
As shown in Table 1 , the age of the participants ranged from 19 to 61 years with physicians being the oldest group followed by nurses while pharmacists were the youngest group. Females represented 70% of participants; 83% of nurses, 61.46% of physicians, and 53.23% of pharmacists. Years of experiences of participants significantly varied from less than a year (n = 68, 20.18%) to more than 15 years (n = 47, 13.95%). Pharmacists had the least while physicians had the most experience working with patients with diabetes.
Surprisingly, more than half of the participants (n =179, 53.12%) did not receive any kinds of training by diabetes experts anywhere. Pharmacists were the least likely to had training related to diabetes than the professionals from the other groups while physicians were the most trained group. Further, 78.93% (n = 266) were not certified diabetes educators with more certified physicians than other HCPs (see Table 1 ).
Healthcare Professionals' Attitudes toward Diabetes
Attitudes toward diabetes were divided into five subscales, as described earlier in the data collection instrument including 1) the need for special training; 2) the seriousness of diabetes; 3) the value of tight glycemic control; 4) the psychosocial impact of diabetes on the patient's life; and 5) and patient autonomy. As shown in Table 2 , the mean scores for all subscales was 3.80 (SD = 0.45). The highest attitude score was on the need for special training subscale (M = 4.50, SD = 0.38). Specifically, participants scored higher on items related to the need for training, such as need to be trained to communicate well with patients, taught how daily diabetes care affects pa- tients' lives, learn counseling skills, and set goals for patients and not just tell them what to do. Participants differed significantly in their attitude toward the need for special training with the highest need expressed by physicians followed by dietitians, nurses, and pharmacists (P = 0.005) (see Table 3 ).
On the other hand, the lowest attitude score was for the patient autonomy subscale (M = 3.31, SD = 0.45). Specifically, HCPs scored less on items related to patient autonomy such as having persons with diabetes make important decisions about their care. As shown in Table 3 , HCPs did not differ significantly in their attitude score related to patient autonomy with nurses scored the highest (M = 3.60, SD = 0.50) and pharmacists scored the lowest (M = 3.00, SD = 0.46). The overall mean attitude score toward the value of tight glycemic control was higher than that reported for patient autonomy (M = 3.50, SD = 0.43). We found significant differences in attitudes toward the value of tight glycemic control for preventing late complications by type of health profession with physicians scoring the highest mean score (M = 3.68, SD = 0.46) and pharmacists scoring the lowest (M = 3.34, SD = 0.40) (See Table  3 ).
Comparisons among different groups of HCPs revealed significant differences in their attitudes toward the seriousness of diabetes (P < 0.0001) with physicians scoring the highest and pharmacists scoring the lowest. HCPs also varied on their attitude toward the psychosocial impact of diabetes based on their profession (P = 0.0001) with the highest score attained by physicians and the lowest by pharmacists (See Table 3 ).
Our results indicated that pharmacists had the least favorable attitudes toward diabetes, especially in the domains of patient autonomy and the value of tight glycemic control. Whereas, physicians had the most favorable attitudes toward diabetes on all subscales compared to all HCPs groups, except for patient autonomy where nurses had greater attitudes to patients' involvement in their own diabetes care decisions than other HCPs groups.
Results of our study also indicated that special training by diabetes experts had a positive impact on the attitudes toward diabetes; HCPs who received training by diabetes experts had more desirable attitudes toward diabetes compared to those who did not receive training; as shown in Table 4 , significant differences were rec- orded on the four subscales including the need for special training, seriousness of diabetes, value of tight glycemic control, and psychosocial impact of diabetes (all P values were less than 0.05). Similarly, HCPs who were certified diabetes educators scored significantly higher than those without certifications on all five diabetes attitudes subscales (all P values were less than 0.05) (See Table 5 ).
Discussion
To the best of our knowledge, the current study is the first to assess attitudes of HCPs toward diabetes in the Arabian Gulf region. Unlike previous studies which focused on a particular category of HCPs [17] - [20] , the current study is unique as our sample included most categories of HCPs with different specialties and backgrounds.
One of the important findings of our study was the great need for special training expressed by all categories of HCPs. These findings were consistent with those from previous studies in which HCPs requested more diabetes related training [9] [10] [12] . The need for special training by HCPs in our study was slightly higher than that reported in similar investigations utilizing the DAS-3 scale in different countries such as Yemen (M = 4.2, SD = 0.47) [10] , Argentina (M = 4.5, SD = 0.35) [8] and Nigeria (M = 4.5, SD = 0.64) [12] . Physicians, in our study, scored slightly higher than other groups of HCPs on the need for special training which is consistent with scores attained by physicians in the USA (M = 4.66, SD = 0.36) [24] . Yet, in other studies, other HCPs groups (allied providers, nurse practitioners, nurses, physicians assistants) scored higher than physicians [25] .
Our findings suggest that HCPs in the UAE understand the burdens and complexity of diabetes as well as their own shortfall in handling a wide range of clinical, psychosocial, and financial issues associated with the management of diabetes. Therefore, the UAE health government should target all categories of HCPs in continuing education programs (CEPs). This is supported by our findings and those of others demonstrating the positive impact of special training on attitudes of HCPs related to diabetes care [8] [12] [25] .
With regards to the seriousness of diabetes, results indicated that physicians perceived diabetes as a serious disease more than other HCPs groups (M = 4.15, SD = 0.51) which is in agreement with finding from other studies [12] . Yet, unlike our results, physicians were more likely to underestimate the seriousness of diabetes than other categories of HCPs in some other studies [13] .
For the psychosocial impact subscale, scores attained in our study were lower than those reported by the study of Odili and Oparah (2012) (M = 4.07, SD = 0.93) and higher than the findings obtained in the study by Babelgaith et al. (2012) (M = 3.7, SD = 0.42) [10] [12] . Consistent with our findings, other studies found that physicians scored the highest among all HCPs groups on the psychosocial aspects of diabetes [10] [12] [13] .
The findings regarding the seriousness of diabetes and psychosocial impact of diabetes in patients were expected as most CEPs related to diabetes focus on clinical guidelines, biological, pathophysiological, psychosocial, and aggressive treatment to prevent late complications aspects of disease [12] [24] . Although little data are available on the nature of diabetes education in UAE, it is known that most CEPs attract physicians more than other HCPs groups. This might explain the highest score reported by physicians on the seriousness of diabetes and the psychosocial impact of diabetes. HCPs from all professions, and not only medicine, should be required to participate in CEPs related to diabetes to improve their attitudes toward diabetes care and management. This is especially important as more health care entities move to the interdisciplinary approach in improving diabetes control and management [8] .
Results of our study indicated that nurses had the highest positive attitude on patient autonomy subscale followed by dietitians, pharmacists and physicians. Nurses in our study believe that diabetic patients should be given the choice and greater autonomy in care related decisions. This is consistent with findings from the studies [6] [16] . Researchers agree that nurses are more committed to helping patients through her supportive educational role and are valuing patients' involvement in care related decisions more than physicians who view themselves as in control of diabetes and trained to make decisions for patients [12] [14] [15] [26] . Hajos et al. (2011) highlighted the need for patient involvement and shared decision making in diabetes care as suggested by their findings showing that patients seek active involvement in daily decisions related to diabetes [13] .
Importantly, we found that the overall score on patients autonomy subscale was the lowest of all the attitude subscales (M = 3.31, SD = 0.45). This observation is consistent with results from prior studies [6] [10] [12] [13] [19] . The lowest score was reported by Gagliardino's et al. (2007) study where HCPS scored 2.79 on patient autonomy using the DAS-3 scale [8] . Odili and Oparah (2012) attributed the low score on patient autonomy subscale observed in their study to the fact that all HCPs do not feel that patients are knowledgeable enough about the disease to make decisions [12] .
Support for patients' autonomy and involvement in their own diabetes management decisions and collaboration with HCPs was found to be the strongest predictor of patient-reported outcomes as indicated by the worldwide Diabetes Attitudes, Wishes, and Needs (DAWN) study involving 3170 patients with type 2 diabetes [27] . Therefore, CEPs need to boost HCPs attitudes toward patient autonomy to assist patient make informed choices about their care plans and daily self-care of diabetes [12] . It is important that CEPs include specific sessions on the importance of empowering patients and involving them in the decision making process related to diabetes.
For the fifth subscale of the values of tight glycemic control, all HCPs scored higher than their score on patient autonomy (M = 3.50, SD = 0.43) with physicians scored the highest and pharmacists scored the lowest. These results are almost consistent with findings from others study (M = 3.3, SD = 0.67) [10] . In other studies, nurses showed the most significant negative attitudes toward the value of tight glycemic control than physicians and pharmacists [10] [12] . Pharmacists in our study scored less than physicians on the attitudes toward the value of tight glycemic control unlike what was found in other [10] [12] [19] . As the value of tight glycemic control is very important to prevent diabetes complications (UK Perspective Diabetes Study, 1989), the attitudes of HCPs toward tight glycemic control should be improved to ensure proper management of the disease [28] .
It was evident in our study that training has a significant impact on diabetes attitude subscale, except for autonomy. Therefore, it is important that HCPs receive adequate training on diabetes care. It is important that diabetes training programs should be expanded to include not only the biological content of diabetes, but should integrate concepts of patient autonomy and empowerment to be involved in all health related decisions to successfully perform desired self management activities [24] [29] . The American Diabetes Association (ADA) (2014) advocates that people with diabetes must assume an active role in their care [30] . Patient autonomy needs to be integrated earlier in educational preparation of all healthcare specialties prior to clinical practice to provide a more successful approach that is patient-centered and interdisciplinary for diabetic patients [12] .
Our results indicated that there is a great need for certification in the area of diabetes in UAE. Diabetes certification is important as it was found to influence significantly attitudes toward diabetes [12] . It is common that only nurses are certified diabetes educators (CDEs), but it is important that pharmacists and dietitians should also be CDEs to provide the best care possible for diabetic patients.
Conclusion
This study was a preliminary effort to understand the attitudes of HCPs toward diabetes in UAE. The inclusion of all categories of HCPs adds value to our study. The addition of dietitian represents a strength since they are less likely to be included in similar studies. Further studies are needed to explore the interventions needed for achieving clinically significant attitude changes. Our study was a cross sectional study and included HCPs from Northern Emirates only of UAE. Future studies should include larger samples from other Emirates and countries to allow for comparisons across different Arabian gulf countries. Perspectives of patients on aspects of diabetes care need to be examined and compared with those of HCPs to determine areas for improvement for better health outcomes. As a strong theoretical support and correlational evidence exist for the attitude-behavior relationship, future research should focus on behavioral outcomes to validate the use of HCPs attitudes as a proxy for the real behavior change. Improving HCPs attitudes is important, yet it is not the only factor that impacts care for diabetic patients. CEPs should assist in translating these attitudes into the quality of healthcare. Our study assessed HCPs attitudes and indicated that CEPs are needed by all groups of HCPs to change the attitudes and subsequently their behaviors toward diabetes. There is an urgent need for interdisciplinary work that is geared toward boosting patient autonomy to empower them toward diabetes related decisions.
